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(54) OFDM DEMODULATOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To synchronize the 
frequency of a local oscillation signal for OFDM 
(orthogonal frequency dividing multiplexing) orthogonal 
wave detection and sampling clock with an OFDM signal 
without receiving the influence of noise and at high 
speed. 

SOLUTION: An orthogonal wave detecting circuit 31 
orthogonally wave- detects the OFDM signal by the local 
oscillation signal to obtain a complex wave detection 
signal for each sampling signal. After a delay circuit 
33 delays it by the number of clocks equivalent to a 
valid symbol period with the sampling clock, filter 
circuits 34 and 35 extract the signal components of 
respectively different frequency bands. Then correlation 
circuits 36 and 37 obtain the correlation vector of each 
filter output and the complex wave detection signal and 
a frequency control circuit 38 obtains the frequency 
error of the local oscillation signal and the sampling 
clock from the sum and the difference of the phase angle 
of each correlation vector to respectively control the 
frequency of the local oscillation signal and that of 
the sampling clock based on the error to synchronize 
with the OFDM signal. 
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(54) IS&WOZm OFDMMglfl 



(57) [SKI] 

[AMI] OFDMit>fcfc«ffl©»ffl*i^#&lJ«;t: 

OOF DMfll-f-Sr»Sf«« LTaMsffc*' ta ?/ 9 WtMM 

*lej&34, 3 5{ci 9«*Att5Ja&jM*<Dff-8-/£ 

#«r«fcbU tlSS[HlE&3 6, 3 7 (Ct »3#7^/V^ai* 

©wh^ b^**«>» jnttftiMftiEi 
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(2) 

1 

im?km i ] i vmmtm^»^ 

£&$rHre<5>i£1-.5Sg 1 #a £ , 

*>IIE^lS.U { ff2©7^/W^#©^tfj«^tl^*^$^ 10 
fcMIHO F DMff -^Sr^S*^ CS<3V^TtfFlE^ 

teWk £*XfcWlBO F DMfi-g- £ Stf|E» 1 ©7 -f ^ 
5S&l©fBIS3M8:£. 

S#-ffc £ tvfcMISO F DMfi -8- £ staffs 2 © 7 -i # 
SSfS2©tgg§^a£> 20 

tfrisBKo^ia^^ b^ttuE^©^-^ ww£k 

*£«*te«&»j«t -*§•£ *w#*-aH«wM##a 
k*Mtffi-rz>z.t tnoFD mmkc 

[ft ^ 2 ] l KM HI £ *3b-> 

*?P $ frfclfiB^*ffcSHW*M&-S-* 50F DM{f-§-£ 
gfiU MiS^i^^/i^KI©^-^ h/w€r«OT-t- 30 
SOFDMS^Il^fcot^ 

v ^xmmm 1 zwib 2 © 7 ^ ^ #a©sMf$ n 

7J{t-f-£©tBKS-*J6T^l©ffi^^ h->KSr#£fgl 
©*BM#a£. 40 
flftEffi 2 © 7 * fr*^Ws.<r>Mt><m j $k tfJlEaS#©©tti 
73^£©tiiSS:^»f>T®2©*B@S'<^ hA-§r#5gS2 
©*BM3M8:£, Mlsm ©fBBS^ b^£iMliE$&2©tB 

<7>mmkmfrimfc®sowimk&j&tb, **t*h,©«2s 

murk zmjrrzmtii&.ww^fkk r £ 

m k •+ 5 o f d M&mmm* 
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2 

stu MiE^-^-^^Mra©^^^ b^&'&ffli- 

5 O F DM^Se-Cfo o T , 

£«*H*t?2>ift-*-aj|S 1 R&m 2 ©7 ^ /v*#a £ , 
«#-ffc;&*UfclitrlEO F a ^ KS-^ 

am-sa^ai:, 

*tjieaM#g;-e5lM$^fcOFDM'ft-8-S:S(iiE^ 1 ©7 
-</H?3MS:£ HIC5«[«H!fC*«i-SfB 3 <ny^;v^^ 

^a £ c zm-t z> m 4 © 7 * >v? # 

a£, 

ttflBM 1 © 7 -< /v* ^WL<omti^ k StJlE^ 3 © 7 w 
^^m©W73ft-i-£©ffillSr*J6T^l©ti||-<^ hA* 

tfTSESB 2 © 7 #S© HJ^J«# £ ffi^SS 4 © 7 -f /U 
^¥-S©ttI^ft-§-£©ffiBISr^«>TB2©talS-<^ h/v 

t&SESJ 1 ©ffiiS^^ h/V£mSE^2©ffiBfl'<^ h/u£{^ 

m^xmmi&ffl$i%ti<Dmmk%k*ikfflm&<Dmmk * 
*©» *^ j etu©^MSr^*-r-<<^^as*sijwm 

-§-£«*-fliJSI^ffl«im-f-£ ftW*-r*ffl«»H«i^« 

[W*9(4 ] 1 KiMt^v'y^ 

KflB*ja WKA'JMRI©*-*©— «BS*lW»^f— KWMtc 
*9*^fcifiBya»«5MM*«fll-S-ft SOF DMflMS-S: 

SOFDM^iiSfUfcoT, 

•5S#tt^^>S-r 1 S.TJ«S5 2 ©7 ^ /W^ ^® £ s 

wiafg i Rvm 2<D7j/i'? #a©ai*ffir#&«3Wb^ 

n y ^ *«lt** ®M"t-SS5 1 Rxm 2 ©SM#S £ , 

mtEM i<7>7* /i'?^&L<»mt)m j B- k m^.m 1 ©as^ 

a©tti*«-8-£©t@i8Sr^«>T^l©=| : ail'<^ h/H6r# 
smi©tiH^£, 

wmssk 2(D7 4/i'? mmomfim^- £ wia^ 2 ©jim^ 

a©ffl*«#i:©fflMSr*«>-CJB2©fflB8'<^ 

5»2©ffi||^a£. 

W!BIBl©fflBB'<* hA-fctttlEfB2©ffiBB'<^ h^£tc 
S-3v^-cas^l^S[^&l»:©iS^£^*'^tffliSE^©l8^£ ^ 
*», ^rtt- : E f ^©^S-^*-r-<<aS^^li6^c©JPft 

£ §r JWl-r 5 r. £ Sr#S5: ttSOF DM^SISIg,, 
[ft*«5] l-»7H/^s^f-K«8ra£^i>'>-^ 
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3 

W5- S*tfcitt*«*afc5MW*afll-9-* 50F DM«** 

50FDMttMSS^fc-2t> 

*#f IS S nfcMlEO F DMltf £ SflfEfg 1 © 7 -< >v$> # 

a©HW«^fc©ttH**«>Ti|S2©;!SH'<* 
ttnEJBlofBH"** b*£|tnEflS2©ffiH'<* h/wtt- 
*;K^*i/©tMe*lfc*^<ira^S^J1Sfll 

i m^tm^m^mm-B- 1 &mtrt&m*#mM¥» 20 . 
©«*«^«i^^is««[«««Ni«-ii-fc«o -cmiw^io. 

5iit«ttt5 1 75M 5 V vfj-uWEifc© O F 

lit** 7] WIBlRSttMftftlWWt-^^fC 

tWBSaWllS*«©WAi-5«-»*«HBOFDMfl|-9-|!: 
fH JBSQRaEJfcSrfi 1 b * AWT 5 i t £r# 

** i 6 iatfe©o f dmsise, 

[lt&9 8] W1B«1®|IH^ h/wiStllE 

*W 5 V^a-^^TWIB*^»-#/WfflMft©OFD 

©O F DMft-^-^Sim^- y ^^toiSUTi^ftfiiJ-Cjg 

ItSi t *4*«i: "fSlt#» 1 7 lE^OO F DM 

W*«9] S(IIEM1^U 5 »2©7^/V^^a«, V^ 
-p;h.a»— >frj8*1MnEO F DMflr#»4E©>f '^Attft J: ») S5 
v^*«**6©«*jfc#4r±i: Lrilia$*2)5&#tt 
fr* L> flfctr^WEO F DMffi«ffi*©if''bJR|&B: J: 9 
fiv^*»»«©«#j«»«r±4Uraia****«4* 50 
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ttfc#i^5r.fcSr4Wfc^5lt#SU»S8eg&©OF 

[11*510] HWE«l&tJ { *2©7-f/l'^^«tt» 
fc{PMW4S»NH*fc#U «fcfr#1JMBOFDM«-IMF 

*©*.tja«*cSr*K-af*MS!*aa»ttft*^-i rt?r 

#® i -T S|» 1 7MS 8 iEfc©0 F DMttW^S. 
[*M©BJW*»M] 
[0 00 1] 

raJH-flsailfliiHi-S. 

[0 0 0 2] 

^±^^v^/VxV^;ftj£{£:}3V , >T, OFDM (ilL35f 

5„ r©OFDMej§i*s;«, ^fjftyrffi^ 

©— WT?*>!K WfflH^EWcE^rSi*©*:/*-* 
y TfciraWfc*S;h,fc*aF-*fl:f , -4 r (If 

K» ^-^SrSD^-rSwt-COFDMft-^-tr^b, 

K15MRI * frfc&* ©«*i^^#^©« JM^* < * S 

^/v^x^if©jijffi}^©J^lf^S(t{c< v^KSr 

[0003] 022 ^m^{|iJ-COFDM{a^-«r^ 
t5 0FDMt»f©S*«)*7-o s^flMfcfcjS-ffc 
©-CfcSo BI2 2te*5VvC, iS»7— y^^HUBSl 1 
14. «?&<£>«f3-<^ hA- (IfffRv^rfU-) £rA73 U SI 

*^*tB»iB^sv^fcEi£i-*i(afc©f-^*-r y t.jj:. 

KW'ft^-SrWS. i©^tt^-FWra#iP[lISSl 2(c 

[0004] i©if—K»iB#apia«n 214. ±ibv^ 

*5>i-v t©^— K»nBfca»7*-y=ae*iaBn ia»e> 
aA*ix4*a*^v^nHiB©iMflj©flr#ft*^L, * 

JK^F«©0 F DMff -f-Srra/fc-r So Z.(DX— KffllH#JP 
IhIISI 2T?#P>tl,fcSjK^©OFDMm-?-©7*— 
3* b Sr0 2 3 (C^r. r. ©O F DMffi-^l4i£X^|S(H]8S 
1 3{C««&^ttS„ 

[0 0 0 5] ^©iK^XMlBlKl 314, .hflMf— KJMM 
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*Se*U OFDMflM§-fc Ltffl^tS. 

[0006] ID 2 4 [4, S««-Blt?0 F DMft^-$r«ffi 
ftia-r5 0FDM«f836fi©S*W*^'o 5»^«figSr* 
-rt.<£>-e&3o HI2 4K*3VvC, lK3S«Sf ieIB& 1 5 I4_h 
EaSft»*»6>OOFDMflr-g-SrAAU JB&3B&IBU&1 

■CS«8MH-.6 £. £ *mJ9&Ktt*£fctt«iMtJ9& 10 

»^JSc©0 F DMf3-§-#> t>ffifiE?&#©0 F DM-ff-^-^ 
£©OFDMft*tt#— K«IHBfc*ia» 

1 7 £;ft,5 0 

[0 0 0 7] i©#- KfflH^*HIfiS 1 7 14, rattM 

iRi 5t?ayEw«icse*sttfcOFDMfli-»*>6>^f— 

[0 0 0 8] Z.<D7—V m^&IIIB&l 814, ^V^jJ? 

[0 0 0 9] Ld>L&#£>, _hlE«^CJ:50FDM* 
©HSSfctfO F DM^fi*fld©ft«IHSSEIelJ$ 1 4 T?# 

£>ft5£^&»trtvrvvfc»j, 7— y ^&hib& i 

8 a*fffkft&£&«rlT 5 *S-lc«*{|s^ n 3, * ©J^SilSfc 

^•f^-ci^t, 7-y^^mg&i 8-c#e>H5«fi 

^ hMzVy*** y TW©*IS^a53££:i-Si:^5 
MJB*s*>5o 30 
[0 0 10] trtJ, t£#-?J4, A«HB&m-g-©J3&ft 

I::, HI 2 5t-> OFDMm-i-l^m^SrWffL 

[0011] tr5A5, i©<fc 5 5^ 

i, mU&Mm-%<Offl®.mRZ*MWk? v -y * OWy 40 
[0 0 12] r©fS«£^ife-r3*:«>{c, x^v^tS/W 

y 9 mm&vm &n 5 xmtmmy- 7-143096 

V*5*£3fc<BOFDM£1H*ffil::oV-»T, I2!2 6-£:#J$L 
[0 0 1 3] HI 2 6f4*r©:7*n s^^S^-ft,©-?, 

ifiB>«*tl[|gi*2 ir*OFDM«*fcA*u 
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iagS2 3 tcifei&$;}-i<5o 

[0 0 14] WtP/U^^ 5 >- i /^|l]S&2 3J4, OF 

[0 0 15] i©:7 — y ^#Mh]B&2 2(4, v^tff/l^ 

BS2 4(£k*fc#&£*t3„ 
[0 0 16] I©3V^f W-v'3yMlHlfS2 4|J 1 
2o«±©J|*&J««*©^:/**yT^©«fl|'<^ h 

^©»awj8«-s-©»»aMM6fc*awb^ b y * ©a 

*tttt^ttftM*PEU£ 2 6 »c««&Sn5. 
[0 0 1 7] _he*ny^ja«WfiMW3»2 514, 
^rV-Va ^«fEIJ»2 4«»fe©^ ci y^Httftlggg 

t/m-fi. MSUq&ftfWfPHllS 2 6 », 

V-Va ^«f@l»2 4A»&©lft8tAI8[«US%fir-9-^1> 

t^, a:*»a[®»2 i©rt«B-e»^*^«iesEtftajt« 

©»fiB81R«-S-©«*«:S«Wli-*-*. 

[0 0 18] _hta^t3 5 '^5g^(pIES2 7 {4, OFDM« 
»«K«©«-»Jc«*fb^ SrW*&-r 5 1 ©-C, 

-fb^ n y ^ ©^ cr ryffflfcm-ty- n y ^ JliK»J^i[HlE& 
2 5 © ^ p s> ^ JHIttStfH««#|c J; o xvm * *v 

So 

[0 0 19] fitT, ±B«rtfcJ:*OFDMttP»11© 

f&m^oVNTIftM-rs. tfr^©#PS¥7 - 1 4 3 0 9 6 
^fcl&KM^ft-cv^ «©OFDM« 
fIJ, 3^^^^— ->a >^^Ff|5IB&2 4(^J;>), 2oH 

[0 0 2 0] rft»4, 7-yx^|llK2 2-eOFDM 
t^ttttffltt*©lftBRtf* cz j'^SiSWiiao 
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[0 0 2 1] WL VM<<* J: Sfifcffi 

[0 0 2 2J 

[0 0 2 3] 3^7 i W'">3 >-Sr*toS{-tt, 

Affi^ffi^2KM^b*n?^©AftSHH 

[0024] $e>tc, y Tco^ggaifli^tf 6 

4 QAMOi 5 **««Ht?*>«»^fcW:, 20 

iot^y^fw- v-3 v©#4ff lets d b^ < , m 
«S»««#.ftl***fls* c y *©JB«*RBWl:3LlT,fc£ 

[0 0 2 5] *BH©MnHu _h1Bora«Sr«Bfcb, O 
fll*RUW#fl:* o y ^ ©«***o F DMff -H-tcHW! 

t<D-CtSOFDM«fi^S§rJi^-r5r ^(C 30 

<fc<£>o 

[0 0 2 6] 

{cstriB^v'v^u^ra©m^-©-«i5^sfriE^- vmm 

fc*93*1.fc«£«««^*JMH9-*«0 F DMft* 

SrSfL« StTlS^^V^/^K©^^^ h/wfrttm 
t-€>OFDM«fa3S«-C?feoT, ^-fb^HfeMlEOF 

)\>9 ^gucmm. Zivmmt £ JWtftfflBO F DM{f -5§-3r^ 

*^b^ n y * fc*-iv^x«HBj(s 1 2 ©7 -f /W*^ 

IS:©ig*gfl#flfl£#i8: bfc«|B*3»V>*/HHIRISfcffla 

fldiEo f DMft-g- 1 ttjisss 1 ©7 fV9 ^sk(o 

b ©*f H£;fc«>TSg 1 ©ffiK^if hA'SrWa* 1 ©tSIS 
¥Btb. «*^bS*Ufc8WEOFDMflr*i«rtE»2©7 

h/H£r#6Sf2©ffiii#®t N fltrlS^lWffiia^ ^ 50 
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fcttnBf&2©fiH'<* b^fcicai6<5t^r«KSiat«**© 
W36i*WlsH»»©*J!i:fc:*©, **u*h,©lS*E«r 

[0 0 2 7] Jg2©3S9IJtt:, lVy*v«^-K«Hi 
<fc 5 KIWB*S*'> v^/HBK©«-^-©-§i5* 5 ttIIS 

km m tare s ixfc k^mi s o 

feltriao f DMfi#$r ^jveaxsv Mc&fc -5 5i&*5M£-c 

lXt«B2©7-f/w^#Ski:, ««t:$ttfc 
W1BO F DMflH*«r*l#ft;* o s» * fc*-3v*TiHrcEJB 1 

xt«B 2 ©^ ^*#«©*E«*iRi«r#it vtcmw.m%} 

?8i, «HB*l©7-fy^#a©WA«#i:WB»E 
*«©m*flHJ-i©ffii8Sr*©-C||5l©ffiH'<^ h/wtr 
#smi©ffiS8#^t, IME»2©7-f/u^^»©tti* 
tWEiltt^gl:©W*«*i ©fB6S£*«>TS& 2 © 
SH'** h^*r#aS2©*BH^«k. fltflBffil©tlH 
^ h/Wi:ttrlB^2©ffiH-<^ h^fcfcaS-^-CilBSR 
J9tftft©nSj:«(^bA8[«:©WSj:Sr3ft©, 

m®mm^t ^mti-r^mmmmm^-Wib zMm-tz x 

5fcbfc. 

[00 28] SI 3 ©gSMiS, 1 ix^^Vw^^f— K£8H9 1 
J: 5 telWE*«i^i'#A'J!IIIIB©«-§-©— iBS^mBB 

FDMM-^-^Sftb, flfrlE*S6->v^/HI3M©^f|^t^ 
h/w^r«|ISi-50FDMaiSSIBt?fcor, **jb*^ 

5SW*iBlXt«B2©7-f^#ai:, ^*<t:$nfc 
SftlSO F DMfit^M^ n y ^ (C»^5V ^XtBta 

WB*E^«t?»eS;h,fcOFDM«**jlMB 

« i © 7 x ^wt t m c ^m^^m-r^ m 3 © -7 
jAtfi^stk* «rsHB(s*a!T?iBi**vfcOFDMfli-g- 

SrMIH^S 2 ©7 ^ /U^^S t R| b <5 2£#tt"C<5 5 S£5 

^bmw.&z<o7j*#^Wi<r>Mt)m^b<Di®m*#.#> 
xmivimm^? b*&&z>mi<DteM^&b. m&m 
2<d?s{/i<? ^(Drnttm-^ b ttmss i © 7 * >^t> 

©W^)'ft-§-t©*gigSr**!)T0 2©ffii5'<^ b/v«r#S 
^2©ffiH^|g^, flfilEJB 1 ©ffigg^^ h/wtttflE^2 
©ffiM^^ hA'tfca-^TjR^ttfl**©!*^*** 
^bJ9ttft©RftSj:ft-]ft©, **t^*u©»SSrlSt5S-r'<< 



9 

[0029] m 4 oftWte, i w^/v-as;*/- vmm t 

FDMflf^gflL, WlE^iX^/WJWW©^!^:? 

h/vSrSStsoFDMSSff-efcox^ m&ik&fr 

fcffiiBO F DMffi-^Sr^H^SV^jc^^S ^ife^tt-e 
f2©7^/^ ^#£© W^tf -^£-*f p ? \z.m-3 

tMIB»2(DtiM-<i!' WWtK«^T^i&J13iSE$:© 
[0 0 3 0] !& 5 <D?SWte* 1 v-^tfsVi^tf- YWm k 

z$i-rz>miRwm2cD7j/u#3imb. tineas mix 

v ^Ttaissfs i Rvm 2<D-7jfV9 ^wtcomm mm £#1* 
Lfctucfrsftv^/HMWftfcffiai-*^ ia ^$:fdlt 
#*^s®-r5S&l.&u t $^s2©aM3 i I££. «^c$tbfc 
umbo f dm«# t fitness ^awawflr* 
t ©*s§i&#«>-cgs 1 (Dftm^f h/\s&nzm 1 ©tisa 

^ffci. **fls**l*:«nEOFDM«*4:tlIIBj|52©7 

^^^(omtiiw-^-k <Dftm*-$.#>xm 2 ©ti 
h 2 <Dmm^&k, tmmi ©«&*<*• hA> 
kWi&m2<DteM'<? b/>k{zm^^xmmmm^<D 

[00 3 1] fg 6 ©»B8tt, m 1 5 «5»!HOV^f 

tifaommz&V^X , it!fBOFDMm-i-Srig2|s: 

a y ^JB£^g!:fr JMi U MrlE**fls* p y ^ 

3S£^IS:©3B£i-5«;fcfb:5' p y * ©JBjfc##ffiIlBK;*: 

[00 3 2] SB 7 <D?&m*. SS 1 ft^Sfc 6 ©38W©V vf 
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jh,*»©«j«fc:*5V*-c % Sfefc, ttllSJS^MIK^JWffi 

[00 3 3] Sg 8 ©381<3tt, SB 1 Tbmm 7 ©56K©V^ 
^©«^lc*5VNT, £6.^ t&!2^ 1 ©flM^ b/v 

kmw.m2<omm^ b/ut©^^< it^f*^©*! 

Bi^^ h/McK^V^litriEOFDMfi^©^^/^^ 

5 >j/(-S<5V>-CMia^V^^/U»3raS©0 F DMi 
S-CjftW $^7tW3gl->^^»3Kfi:©0 F DMft#SrSI 

[0 0 3 4] J& 9 ©311^1*, JBl75Sfl58©»W©V^i" 
^©«^(-*5VNT, MEtR lSt^l2 ©7 4*9^91 
©v vf*u»v- **MBO F DM«*»«©f 'C?«SE*J: 

[0 0 3 5] mi 0©^K«, S^1»SS5 8©^W©V^ 

■r*t*»©«u«fcj8v^, itna»ixrf»2©7-f/>^# 

*»*© +it»«*Srttfc#«»!teii3IB1WtSr*i- S J: 
30 [00 3 6] 

i&wommoMM] sir. m 1 nmm 2 i^mi.x 

mZ>mi ©HS£©^(C*3ttSOFDMtt^S©^P 
[0 0 3 7] Blte*svvc. aC2aE«HftiaK3 ltt, A^J 

©^^^'ft-^-ttS^t:^ p j»^feC7- y 

3 2{cft*&$tu5i:*{-ajllHl6S3 3t*ftS*i, I^^f 
40 fc* 1 Xt5» 2 ©tBBBlHlJSS 3 6, 3 7 (C^$tv5 0 
[0 0 3 8] r©aj£|H]B&3 314, fflt^^iffilHieS 3 1 

\*mi&&m2(D-74/l>?\B}&3 4, 3 5JcW*&$tV 

So 

[0 0 3 9] ^lSU5Sf2©7^/W^|H)l&3 4, 35 

mtesmmti9Wi<D9t#titi&*3SM£ j && a mi<n 

50 B&3 l*»feW*S*t****St«*i:#fcJBl©ffiB8E 
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So 

[0 0 4 0] S&1©*BBSII18&3 6 ft, fl©7-f;^@ 
»3 4©W#(&#£fc**8«-9-i:©*IH£*«>, !Sl 

©taw'** h/vt brm^-rso SB2©*angiEig&3 7 

«-!§■£ ©*BH«r*«>, ^©flM"** b/wt LTffl^-f 
S. mfe©*B|fllSIIS3 6, 3 7-C#6>*vfcJRl2lt«l5 
2©fflll-<^ b^M^iat[9MHfll|§|K3 8S0i'y#/^ 

[004 1] r (DmWLmMffl®&3 8 tt» i/>-tf;U?4 

S^flWcS^TJISicttH'** h/v£fS2©tigS 

S„ r©nttMJfilBlK3 8^&UA$ii&WKJIIttjR 
«l«i«-S-H:iStS«««liIiS3 1 ^©F*3gp-C3& 
4 $ frS ftflBM^*©jii8tftM#p $ *t So 

[0 0 4 2] ^ny^»fflaiS3 9f4, BiWttBI^Lte 
V*#, OF DM^*«©^te«#fls*iay 
-t-St©-e, ^©^^ns/^^ns/^jg^liJl 
&&ffl*PleIK3 8*»feU***tS^ns'^«««W»fll 

[0043] — w^/w-f 5 ^ifmismv&A 0 

«U IfS 1 ©WM^ h/vt»2©ffll3-<^ Wwifl^O 
FDMfI#©W#/W©$&#£:3ft«>, 5 V 

^#llHlgS3 22WJattftffl*[BlJ&3 8(c«^$tuSo 
[0 0 4 4] r©7— y^#|[HlBS3 211, S^tf/V* 

$W0e--©£ife$rfTV\ iHiaotW^^- h/v (ti?$ft 

[0 0 4 5] J:«BE%W&IbH& 3 1 tt, «*.tfB 2 
-fJ: 5fc«J*-e*a. H2fc*svvr, K^4fttt@K3l 
»CA^$HfcOFDMft-i-W:, BPF (flH$ifiiS:7^A< 
9) 3 1 liaotS^MS^ttW^Oiiit 
*M***jH/, Ss^|hJBS3 12,31 3(c^$tl-5o 

[0 0 4 6] JIMRS9Sfi|BlK3 1 4 14, KlttAttftMWS 
*fcio-r«*«*JiW»4*t4«iR»-C«*S*t, r© 
a«HB&l§ltt3 1 4©U^s;5H^iB«-l|-W3ft*igj» 
3 1 2&Ut#*B|H!e&3 1 5 fcttl&Sih,*. #*IlilB&3 1 

SttWajRSHB-S-SrDOSfMH-rSfc©-?, *«>ffl#tt 
JHI?IeJB&3 1 3fci»»**t5. 
[0 0 4 7] S^[h1B&3 1 2I1BPF3 1 1 *>£>©OF 
DM^#t^gBHSielfS3 1 4a»e>©J3tt3&SHff-9-fc& 
3HtS-rst>©-e, JE-©W^)ttLPF (^ifiiS^-f/W 
3 16tettl&**U iCfll&j£&a*tt£S*tS. 



(7) ^Fga^F 9-321733 

12 

fciO. LPF3 1 6*»f,ffi»W81B«-§-K#Lri3lffi« 
£•©*««■**«» 6>*U3. 

[0 0 4 8] — Hlg[§]g&3 1 3liBPF3 1 lH*t> 
©OFDMfll*i:«Pffiiaje3 1 5"C9 Oft»ffiS^fc» 

§5^{t-§-iSr*^-rS^©-C, ^©tti^fcfcLPF 3 1 

LPF 3 1 7*»fo«(^att-S-fc«-U-Cja2fl£J*^©*« 
£>*l£„ 

[0 0 4 9] r©J:5fcLr#fe^fcR:ft*jftm*J:iE 
10 *«ttfll»B:*ivP*l,A/DaEKllll» 3 18, 3 1 9 1? 

n.Ta:^iSiiifi&3 la^aw^frSo 

[00 5 0] E^ttftHIIS 3 1 ©tbfft*, H 3 fc^i" <t 

5 ^gB^sieiBS 314 <D3m.m$m. t c #js©o f 

DMfif (BIS (a) ) SrSjE^ fO ) 

©***»fll-9- (H3 (b) ) i::£*-r*jnSt*«aJHz: 

[00 5 1] gSl (D7 4;V?W$&3 4«U #0^.til2l 4 

20 (Z 1 ) 3 4 1, 3 4 2lt, ^gf? ^{ /U ? 3 4 {CA 
A 4ixfc«»*««-9-ftW* 1 «UWfc* cr y jjr -f oil® 
•TSo AAS*vfc***ttflr*ArJ«*3B3aEEI»3 4 1, 

4 3, 3 4 4, 3 4 SKlttS&StLS. 
[00 5 2] #»|e]BS3 4 3 tt, KtSMftSHfrfrfc:- j 
(jttdMMMfc) fiMRHIK 3 4 4 1** 

SH& 3 4 5 tt. 2 *#fls* ny^ii^ 

j §r*CS 0 #S5clHllS3 4 3©m*fc««:lil»3 4 
30 4 ©tti^l«*P»LlHlB& 3 4 6 -C*D»^tU, S hkZ.1imW\^ 
3 4 7t*M@K3 4 5<D}iit)frDm£hX7HSl-?m 

m3 4©ffl^t^s 0 

[0053] sx±(ox^icm^ivtimiff>y^/u^m 

f& 1 4 ©^^-MipB#tti4x EI5tc^-rJ: 5t^. ^(C 
a«#«©«f'E>JB«[jRfO f-*fLT:E©;ti£i&ffi4fc©fB 

©pjijs##^*-rso 

[00 54] 3 4 3 (4. «»4ftttfll-&©% 

40 «ri T?fB!#tc5im-Ct So ^^CtHJES 3 4 4 i4«B&Pl 
fg-CfcSo «^lslS& 3 4 5 f* % «3Rtt8t«-9-©SI«iS2:A 
gBSrA^#^.fcmf-^a5©®ttSrSte-r &«|JA t i" 5 r 

[0 0 5 5] ^2©7W^^lalES3 5te, -M^li 

HI 6 tc^i-J; 5 S. E6(H*SV^, a®lHlBS 

(Z-) 3 5 1, 3 5 2»> ^^7-f/W;?[lI8&3 5ICA 
$^fc^^^SE«-tSr«S«fc 1 ^^ksS' -fog® 
A^3^ixfc«^J6ft#S.O s «-jlMIllE&3 5 1, 
3 5 2^«iS*Lfc**«K«*l**^*i«»:EI&3 
50 5 3, 3 5 4, 3 5 5tC#t*&$4x-5o 
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[00 5 6] 3 5 3 ttttXttftflt-Q'lC j £3? C 

•5„ ^ms& 3 54iii mmt? vy? mmzthtcmm 

*«Efl|-9-K 1S:*C5„ ffittlBl& 3 5 5 ft 2 «**b* n 

3 5 3<Dmt>t&m®&3 5 4rom^3liAD»HlBS3 5 6 
■e*Pj|*H, * t>lz.MW®&3 5 7-C#^:lH]fiS3 5 5 co 

So 

[0 0 5 7] W-t© i. 0\zM$L%:frtz.%Z(n>7 4 )\<9^ 

sjB£W*©«f«c>ja«»f o Ka*Lr* 

[0058] ^iHii&3 5 3 asktt&ffi-9-©£ 

«ri ■cf»*tc*aT?g: 354 i-trnm^ 

m-?hZ>o fitftHUftS 5 514, 4K3R4ftSE«-9-«>%«P t Jdt 

[0059] t:^, ei u^vr, mmmm3 37ii 
fflfat>mi&.xfm2o>-7j/)s?mm3 4, 3 5©i&§® 

H -7^)V9m^k3 4, 3 5*504, H6^Ufc<t5 
fti^&SitSi. 7-f/^@IS3 4 1 3 5©3£S 
ffiWSl^Ps'^-^feSfcft, jI®[e]8&3 3tfSSM-f 
* ^ O y VJKA'JHMfcttSi-* * B y 9W: 

[0 0 6 0] mi. %2<7>1®MtB}&3 6, 3 7l*PW!jA 
T-fo (9 , #lx.kf JR 1 ©*B§fiIel8& 3 6 ttJ® 8 tc^-fj; 5 
^J*-e^5 (m2©ffiia(lIBS3 7(D«^g|tt^B&i- 
5) . EI8(c*3V^, *BMIeJBS3 6K:AA*<lfc2o© 

**K«flM§-© 5 *>, -;frr±#«iiHR 3 6 1 

«9©-#H *}¥leIB&3 6 2t?*^|Hl 

B&3 6 KDMtrrzm^tmmmwzhz* 

[0 0 6 1] 3 6 2 (omtri-zm^te^? h U 

'^^3 63 KSf«©*IIBfia*4H*. Uv> 

3 6 s^^Lrv^swrewfE-^sr^ijicm^-rs 

*>©-?, r©a£?iJffi*te#nJ?lHl8&3 6 4tift»**tS. 
r. ©*DfliigBS3 6 4 l4->7 h 3 6 3 tfS&JW-ffl 

73i-5'(f-^©^Sr*J65 < , -f V7fU^^ 

3 6 3 tmwmm3 6 4i^#ii»&«j*utv*<5. 

[0 0 6 2] ±!Ejf!?l©*lMlHlB&3 6 CRtfSg2 

©*1H!hII& 3 7) fcfc, ffl*.tfH 9 <t 5 \cffif$,i-Z> 
-it>T?#S 0 0 9i£:^TlII8©1?t/iet^&S£l5:9- 
H W^>lHll^Srffifig-rs->7 h l/^^3 6 3 t*Pfit|Hl 
BS3 6 4IC*fjJ;-rS^-C$>5o ■ 

[0 0 6 3] SI 9 Jcfe^T, [Him 3 6 6 (4 1 ^^-fk 
? n y^ffl©^^^ H/V-Sr^-rSo fl**la]i&3 6 7 



(8) #i?9 - 3 2 1 7 3 3 
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(«I40 J: 9 l *}jS5©JI|2SSO fcJM"*. ARfflelB 
3 6 511 J&FIbIKS 6 2©a*iflMR|@U»3 6 7"C^ 

^£#«>So «^IslK3 6 611 Wft-fZiftm^? hA* 
©MSrjD^Ell^ 3 6 5 ibttfclBBfl^ h/W©|£{;L 

[0 0 6 4] -r&*?*>, Jn^tHIB&3 6 5 kvmms&3 6 

6 tmkm»3 6 7 n i / « ©a^niES^w 

^bT*5<9, SSJ^LfcV:?' 3 6 3 t*P# 

io E1BS3 6 4^m&&iri>z>mfriBi&tmmizMmirz> 0 

[0 0 6 5] Ell 0(^ tt£ttttlHlJ&3 i-c#e>nfc« 
#*«fll*a»fe» 1 2 ©ffiKElBS 3 6, 3 7 [ZX 

Ml 0tC*3V^T, (a) l4jff35<fejRlUJ»3 iasttt7j-r5 
K9l«S[fl|-9-T?*S. *»H©OFDM«P»i11W:, i 
©«m«liKW^-»' *5 ft S w^ffl DQ ©^lfP©ft-^ 

fii^©o f DMft-f-Srmia-rs t.©-e*>So 

[0 0 6 6] *m«ljSfi-§-f4> jSMEIBS 3 3 "CH 1 0 
20 (b) ic^"TJ:5^1 v-^/V©*3Sjv'>'^/1'^W^@ 
iffi^tv, $glXtK&2©7wvW*[HlB&3 4, 3 5f#* 
»«*«««MH«©fll*fc»«*n». 

[0 0 6 7] l&?/f:§rffi5l£ic-r5fc«K &7-</U?MS&3 
4, 3 5©AttftSK3ftJR«rjlK«-f-'& 2:. 7 -f 

3 4, 3 5©a^j^ttiijsstbfc«[snfeiS[«-§-a5»e>^ 

So »51S.t^t52©^g|[Hl8&3 6, 3 7m 010 

(a) [c^-r^m^m^-tmi o (b) i^-r«t5ic 

IBJffli 4 ttife^*MK«^-©ffi MS:** 
/W4. HI 10 (c) K^irXo^ flf*8#-8rt-5 

So 

[0 0 6 8] ffiil^^ h;Wf-^^t?(9fttB^ 

[0 0 6 9] «TI^ RiB&1BMB-*&xm*to* 

40 ©^m{-^J5 5 ^Cfc»'g-|c, ffigaieIieS3 6, 3 7-C 

#p>ns^ix^2©+Bii-<^ ^/^©fi:taft{cov^T 

[0 0 7 0] ffl£B%Sto-9-©A&fttt^tffeVN»g-, 

fe5v'^jJ?/V' Hll 0 (a) (c*3(t5Sl Srft 

^i-r-s^v^/w) <nmmzm&m8mi&3 

s (t) (4 (1) ^{c^i-J:5l--^xf> 
(i) ^ictjv^r, dk ti-tJ-^^^ y rk©^f§ 
h/i'-efcSo «k «^^^^yTk©^^iS^c-efc 

•5, 2^/Ts ©S^Cfg-CfcS (Ts ttm&slsXA'm 

50 raft) „ ::t, ^%)*s>-#/\«D9m\*.. mi oic^-r 



(9) QfcfflW- 9-321733 

15 16 

iS.tePftH t -otts. * [*i] 

[0 0 7 1] * 

s(D= S d k -ei^kt (-T.<t<T.) ••■ (1) 

[0 0 7 2] *IWIh]8&3 6, 3 7{C*5V^T> ^^fa *(t) Z&ibZm&te (2) ^t^f- J: 5 l^fc-tfrSo 
#s (t) ^S®[1IBS3 3^.t^7^/W^laIiS3 4, 3 5 £ [0 0 7 3] 

SrJfrjft^^/HSIBTs »ffi$^fcffi-§-s (t-Ts)t [f2] 
ac*AA**t/t:«BMft««#8 (t) toflia-^ b/vc* 

r0 



C(t> = f s(t+r )-s*(t-T, + r )dr 

i -Tg 



(2) 



[0 0 7 4] t/*t y 7 k ©OF DMtlM^ s k(t) ★flgg^ h/WCk(t) (4) 5l£&&<, 
(coVvC*IB8l§]B&3 6, 3 7^<Dff||gsy>£r#;L5^ [0 0 7 5] 

(3) &.\C7jk-f£ St^SfrSft.*, t^tyTkO* [*3] 

s k (t)=d k -ei w kt ... (3) 

[0 0 7 6] [$:4] 

C h (t)= J° t s k (t + r )-s k *(t-T s + r )d r - (4) 

[0077] *ih^ h/w*»p>^ep»fim-^fi.t^i*'fb -sv 5i-^-5o (5) 5£a»e>, fiBi^ wvcmts)©^ 

ft (t=Ts) t-r^i:. nn [0 0 7 8] 

TsKJottSfiM^ h/UCk(Ts)te (5) ^{^-TA -A- [ifc5] 

C h CT s )= £ s h (T 5 f r ).s k *(r )dr 



"Tg 

Tg 



= d k d k * J* e i<uk CT,t r ) e -jo k r d r 



= I d k | 2 e i^kT s po dr 

= I d k | 2 T g (5) 

^JWfWftK A T <BK&#&4i Lfc»£\ ttStt&tt* s [0080] 

k(t)ii (6) *{c*-f J; 5 f-ft 0 x flll^ h/wck(T [*6] 
s + A T) I* (7) Stfc*-*\J:5te*$. ffl. (7) ^40 

s k '(t)=d k - e j^ k <-A6i)t ... (s) 



[0 0 8 1] 



1*71 



(10) 



ff9-3 2 17 3 3 



17 



18 



C k (T s + AT)= f s k (T 5 +AT+ r)-s k *(r)dr 
J-Tj 

= I d k I 2 e j( ^H^ 6>)(T s f AT) r° d T 

J-Tg 

= I d u I 2 LeKA6>T 8 +fiJk ATtAw AT) 

K K 

-J d Lr I 2 T e j(A ^ T S +6 >k at) 



tUBB^ h/WCk(Ts+AT) ©#tfB:ft$r<f>k t-fSt, 

(8) itt^-TJ: 5f-&5<, 



A gjT s * <w h AT 



[0 0 8 3] (8) 3:frt~>t>frZ>Si tiM^ h/V- 

©&*a£ it. m&ftm.m-%-<Dffl&m<Dmm. a « lt 

[0 0 8 4] ^r-C, lRXtm 2 (D7 J/\s?\b1 

BS3 4, 3 5-C»fe*uSjE©«««flP*0«#i:*©jai 
«»«*©flr»frJlV\ ||$l&tFft2©ffiKlBlj$3 6, 

3 y^-c^ftSJttftfll^-koWH^^ N/i-Sr^fc, ASM: 
«IWlei^3 s^-oS-*©^-^ h/v©#*BA©?n;^£> 
^%S^-^«?«jS?gc©ia^A co *fc#* ©tigfl^ 

9 h/KZH&«A<oaE*»fe**fl2^ c y 9 (ommko-Tin, 

[0 0 8 5] ^^^^©ja&SMJtP&tfKttt:^ o 

9 <r>nmfflmtt$to&Lmmmk 3 8 m*.t£ 

mi l\Z.7F-t£ 5(-«^-C#So Ell 1(C*3V>T. flfcfB 
^SS^HHS ( tan-l (Im /Re ) ; Re ttmU. In 
(4*gP) 3 8 1, 3 8 2 K&rWetiK 1 &l*J|S 2 ©*BH 
-<9 h/u©ffcWAfc:ft»<5. *P©|hIK3 8 3ft, <EtfB£ 
ftHt|HllS3 8 l-e#fe;h,fc*l©;fiBB'<* h/KOttftA 

©#ffl:fci SrJPltSr tt < tot > M5£©<fc 5 l-^SP 

[0 0 8 6] tV—^yj^Z 3 8 4 li, &&«&$:«lp 

D/A^#|[i]B§3 8 5Hu >\>—-7? 4 >V? 3 8 4©ffl^ 

3 1 4 IC^i&SftSo 

[0 0 8 7] ft, A'—T'-rjA'? 3 8 4 i D/A^&[e] 
BS3 8 5l±JIW!!»A*b»to5r t t>fc5c iC£4fc 

tsieifiS3 1 \zm^e>m,z>mimw®#z 1 4aqwtiwfp 



20 



30 



40 



[0 0 8 2] 
»8l 



(7) 



(8) 



50 



S-e*3»^fc:ttD/ASafc|HH*3 8 Stt^Ei:**. 
[0 0 8 8] mnm&3 8 6IJ, ^^^0^3 8 1 

0B&3 8 2'^#fenf::^2 0tSia'<^ h /U©flStfB*l «ri& 

«*©i ,, *uc i 5 v- m »^ a t k« o 

[008 9];i-y7^;^3 8 7ll ^n-y^^jg^: 
Iftlffli/w- r©WJfpi|Wt & 5t©T», * t» y * 

©ffl«W»S«*Srit«*fcH:K» L-fc 13 bfc 0 

i"5o D/A^g||§]8S3 8 8li, fV—y-y^tV9 3 8 7 
©W*i-S*tt*r^-o^«ffin:aElft-*-s. r©fi-*te 
* n sr 9 jgjjSH&fBlffllfl-g- Lt * u 5/ j7 ^HIK 3 9 tc 

[0 0 9 0] ?vy?&£M&3 9 "Ctt, 9vy9m%$. 

jE©4:#tt^ns'^ja«[|»:SrilS<. ^Vi^/i^ra© 

mm a t a* a © k # r± * a y ? < * «fc 5 

[009 1] iS), fr—T'yj/Uf 3 8 7 tD/A^^[MI 
K3 8 8 BJIWf39SA*T«k>5 it ^Py 

^»^@K3 9©««»*«ii:iaiw«ia!-c*>i»&fcttD 

/A^#UeIB&3 8 8Wgt*5„ 

[0 0 9 2] AttftfHff|§IR3 8(zij3tt&ttl|t». 3«W 
UteSrJMJfc-f-SfcX), JBl2HfflS2©taB8'<^ h/i-© 
>:tS^S^:i:^s^T?fi : 5©^a*bv\ -frr-C, 
«&»JWIhIB&3 8 t»H:, V^sJ?/U^-f 5 ^?m7£m$& 
4 0*»6>IBlXt>W2©ffiH'<^ h^ft^fcsWjeSJb 

[0 0 9 3] :Wa9, »«B«MR«#aW«*fb^ o 
y ^ ©/9&ftK£M:. y T ©*W^r*fc«#* 

[oo94] jiiewjp^^t 5 ^9'm^m4 o ta. 
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fcifctfHi x 5(-«^-c#^o 01 2^*5^ 
r, Bioffisa^^ h/Ko^gp (Re ) tmu (Im ) 
i*-tn^S*iHi»4 0 i, 40 2-e&m&titc&. to 

[0 0 9 5] Ntti;:. 35 2coffi||-<^ h/K^Ugpt^SP 
ttt*V**ti*|Hl»4 0 3, 4 0 4-eSJRStMfcfc, *P 

[0 0 96] #JD»I1]E&4 0 5, 4 0 6 ©flDg^Jft^P 10 
#lslg&4 o £*M::.J:oTj&l JWJB2© 

g&4 0 7©W*«*H:«^|hI»4 0 8-e*WJWl!:«5>* 

ft, #^n^WlsIB&4 0 9-Cf— (<ffl£#0 ift 
dSjfc&ibftSo 
[0 0 9 7] — jQg|§lB&4 0 7©m2Kt-f§-t4=i 

d> a o i o^t.tti^^tuSc :©3^'i/-^4 0 

1 Oft, *D»t|eIES4 0 7»W^^9f^ffi§-®^.fc^ 
Id, ^-Mg»40 11t«<. ro^-MSlR4 0 1 
1J4, =j>vU — 9 4 0 1 OCAoty- hfrfflfrintc 20 
i#t£^p*&MlElE&4 0 9©(±W-f SfcT— 

[0 0 9 8] Wt. ^J)«/i'^W5>'^«#**12llWIS 

[0 0 9 9] V^JJ&hJJSMO-C 
!4, JSlXtW^CffiH"^ M'©** 5 

kftft}4*<fc I ->©t?, i*(HlgS4 0 1~4 0 4 30 

fc, !&1 2 ©flM^ h/V©Vvf*ft#>— #©* 

[0 1 0 0] E11{C*SVNT, 7— y^ffc[H]8&3 2J4, 

[0 10 1] LfcaSoT. ±|Bfilfiete:±50FDM«|S 
3S«J4, 7-y x*»r*m©*i)l*««*d>fe»«HS 40 

-c, «aas««*ai«i^t:^ p y * ©m***trn.T 

[0 10 2] iftfcj:^ «6*«c«5»S*t6rift<» 

*»oMsgic»aw8»«-§-xtj««3Wb^ p y 9 ©jnstftm 
py^ja*»t©»ai*«*fcMt*s*T, % rtnc«to-r7 



#i¥9- 3 2 17 3 3 

20 

[0 10 3] 2*C(C 01 37bmmi 7Sr#flgLT^2© 

dtttH 1 ic* ufcts 1 <omm<z>Mm<r>m)$. t ra ct»*>* 

SSI ©7><vWIhI!$3 4, g?2©7.-f/i^[HjES3 
5, JQ&^JttlBlJ&3 8©W&Kl4m#fc£. *-t?> 
r r-C(4^#:^©BIS.t^ta?g«#B&b, 013, HI 
5, HIl 7fc*ftW©JU*ft**J*«r*L-C, #^£(5 
^KoV^TlftglJ-rs. Ell 4, 016!;^ft^ft 

r. ©36JS©J£«fc*5tt 4* 1 2 © 7 -f ;v? BBS 3 

4, 3 5^«fojaaat-jg«»ttSr*i-. 

[0 10 4] 01 3JC^-f7w/W^IeIJ^3 4JC*5 

V^T, (Z" 1 ) 3 4 1 li47^A-*[§]8g3 4 Id 

A# $ frfc*JMMfc«#*r 1 WWb* p y * $!»§ Lr« 
3&HIB&3 4 1 2fcttWrt-S. ^©fiMR|§IK3 4 1 2 14. 
1 **ib^ p y * iltt 3 ftfcllBMMfcflMJ-fc 1 Sr* C 
So i©#^@llS&3 4 1 2©m^j|47^/W^[HlB&3 4© 

[0 10 5] £JLk©J: 5£#toJci*ftfc7-r/i'*lalB&3 4 
J4, H 1 4 te*i\fc 5 fc, ffltt8ffitt~?J&tttt©*<b 

it^^ (Dmmm&G-fz,, 4ftfti§H& 3 4 1 2 « 

[0 10 6] 01 5(d^i-7^/U^[HlBS3 5(C*5V^T, 
ilMlUBS (Z 1 ) 3511, 3 5 1 2B, l!igE7>f/W 
lUIS 3 5 tc X?3 £ *tfc***««*Sr«* 1 **sfls ^ p 
s'^i"-o»|£i-S <> «SclaIK3 5 1 3 {4, 
I5J8S3 5fcAAS*tfc***»[«-§-K- j ^*C5„ « 
SfclHl8&3 5 1 4te, 51MiaB& 3 5 1 1 , 3 5 1 21^-3 

•c2*3Wb^py^aBs*^/k«aM<aiE«#Kj 

S„ 4£&:IbH&3 5 1 3©tt>A2:ffiftlBlK3 5 1 4©ta^3 
ttMSm&Z 5 1 5-Q%m&ix, 7w/W^|hISS3 5©W 

[0 10 7] Sl±(D£ 5fc«^E*jh,fc7-f^ig»3 5 
14, 01 6 J: 5 fc, JQtt«cfll«-T«XjE«F«©if <b 

ja«***fc-sf*jfi:ftiiia«H'fe*^ri-* 0 1^* 

p y ^ (omm&zm-rzo 

[0 10 8] #^0883 5 1 314, aBfrftttflr-?© 
*»i*»*A*b»*.fc«fcit«5©«ttSrR<Br6«J« 

t1"Sii:T?ffi*(c||^-C#So «*ISIK3 5 1 

4f4, wm#fcto*<omiibtt&?dti&*.itvk\z&to 

©UttSrs^-r s r. t •vmmcnm.-ez s. 

[0 10 9] fciif, 01fc*LfcilMlHlK3 3*MS 
*««fll-§-Sr3IJIi-5^py^*H:. SfI^LfcJ;5(d, 
*»'»#/HWWd»&7-f/»'^ia»3 4, 3 5©P31jffi 
!»IIBfc9lV^/tB*|R]|cffiai-S^Ps'^«-C*>*. 

7^/^|h1B3 4, 3 5 Sr-tivPtbS 1 3 , 015 
tc^-TJ: p/i^t-TSi:. 7^/w*[UB&3 4, 3 5© 
i£S®B#ffl/JS 1 ^Ps/^-CfoSfcfe, Siile]gS3 3^a 

^^J: t) 1 ^ X3y#'j>t£< -tints 
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[0 110] «aWMBflHg-atWR*Yb^i=y^ 

5, tfts£©<fc5i-, (7) ^■^^^•ryrk^ff-S-^ 
5HC«fcoTfBI30B&3 6, 3 TOffl^fcWfeJbSffiH^ 

k2=-o»ft5 2o<DJUK^:©-^^dr^ JJ Tkl £.0^2 

C!=C kI (T 5 tAT)+C k2 CT s +AT) 



* [0 1111^107^^^111883 41 
akZlff Stilt) ^ ^<D-7 4?\>frm&Z4V>dbJ)\-$.*r7* 

tyrki <om-%-m&\z.*)-?*-r v xk2 ©n-a^s: 

AP^fefccOiJfcSo LfciiSoT, flPlE]gS3 6^£>ttW 

fPtbT (9) ttm-ti. ?Kt£Zo 
[0 112] 
[&9] 



-I d I 2 T g (e' c A oj T s f uAT) + e jCAfi>T s - wAT)^ 



-ldl 2 T g *2cos (w AT)e i46,T| -(9) 

[0 113] — *2©7-f/i'^iaj»3 5tti!f*MS:* ^d^ffl*^tv5^2 ©tggS^ b^C2 ©tlg^ 

aiaa#ttSr*-r-5fc«>, :i©7-f /l^EIE&3 5 <DUWj{4 ^F/KDitLt (10) sS^i" J: 5 i;:#5 0 

t^tDTkl ©ft-§-4£5J-*^^^-YyTk2 ©ft [0 114] 

-^-^Sr^CfctOt^So LfcflSo fi MlllgS 3 7 [E110] 

C 2 =C kl (T s tAT)-C k2 (T s tAT) 

-ldl 2 T (e^AwTsf 6>AT) - e j(A<yT s - <uAT>) 



= ldl 2 T g -2jsin(a> AT) 

[0 1 1 5] miRTff82<D-7^[/i'?&im3 4, 3 5 3r 

3 8 fcfcflJjttfEl 1 7 (C^i-<t 5 tc«/£-e# So HI 1 7 
*5V>-T\ Jg 1 <Dffl|B[H]8& 3 6*»e>©^fl ©ffiM^ hA- 
M&ffiftttJFlsIB ( tan 1 (In /Re ) ) 38 131: 

mmnfrZo n©e:ffi^?gsiHiBS3 8 i 3\±mi<omm 

h/KZHStfBSrjfcat)*,, (9) ^5>*7*»5J:5^ 
01 ©ffiM^^ h/WC 1 ©-Bfc+BfiA o>Ts fc#5 0 io 
T\ {fcFB^HMlBlSft 3 8 1 3©ffl^J|ctt««HSSHt*© 

*©*^*»«l»Mii^:^:7-f 3 8 1 4 fcfft 

[0 1161 r<DA— -?7*i?\<9 3 8 1 4f4, 

fc91-*1><DT\ ^cDm^l(tD/A^^lHlg&3 8 15C 
«3&£;M£o r<OD/A**|Hll»3 8 1 514, tV—~?"7 

3*<DfiX4fe«EII»3 1 rt©»6B««lHlJ»3 1 4(ctt^$* 



) A T s —(10) 

[0 117] [*k /V— -f^jfU* 3 8 1 4tD/AM 
@1»3 8 1 5ttJI|l*3&SA*t#t?*rt1>*>So 

30 nftmm&3 1 4tmimmm^&zm&\c\^ d/a 

*»EK3 8 1 Stt^SkfcSo 
[0 118] — ±E#l<D*BBfl'<* h/wr«fc«I§H* 
3 8 1 IfcfcflHf&Si'LSo r<0*^lHlK3 8 1 1 tejgl 

*J|t0K3 8 1 2fc«#&S*ta 0 
[0 119] r<D^[lIK3 8 1 2(4*^[l]g&3 8 11 

t>*>-e, z<Dmm&m*&&miR®$& dm[ ]> 3 8 1 

40 6(dttJ|i&S^5o r.©jft*El«[§I!»3 8 16 ItA^ff^ 
^6>««SraW»tWa3-*-4t>«>t?. *<Dtt«7jc»: (1 
1) *l^t-J:5fc*3a^^#/wMW©l^AT|cao 

tt/U— 3 8 17 MW#fr£*L£o 
[0 12 0] 
»11] 



(13) 4$H§5p9-3 2 1 7 3 3 
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[m[C,*C 2 ]-Itt[l<ll<T g 2 -4jcos(co A T)sin(a> AT)] 



= ld l 4 T g 2-2sin(2co AT) -(11) 



[0121] _hSE/W- 381711 m&4t* 

bfc0i"S1>O-C, JE:<Offi*ttD/A*J(Hill»3 8 18 
JC«#&*^So r(OD/A*«ilMH»3 8 18(4; /l—?" 10 
7^/^3 8 1 7(Oa*i-S*ttfrT-?-P^mffi^*lft 

m&<D? u ^ >^£[hII& 3 9 
[0 12 2] ^cr2/^»^iaB3 9«. AttftffJfflelK 

[0 12 3] »L ±Effl«Eafc«HWiaK3 8tefev^T. 
—7~7-<;V? 3 8 17 tD/A^«ltHl{&&3 8 1 8ttJE# 20 

O^S^^«iWS-Cfo^»^^^D/A^«llHlg&3 
8 1 8tt^lift5o 

[0 12 4] AttftMttHilK3 8 JdiSIt mf3$ 

*LV\, ^rr-C, JS»[«ft!lftiIiII» 3 8 "CH v^tfiV^ 
>T 5^¥UJfeEIl&4 0^fe»lStf»2O«BB^ 

[0 12 5] K±©B«*^M^J: 5(-> -kl&HWtlc 
<tSOFDMtSW3S«-et, 7-5x3Eftt5ffl(oa* 

[oi26] bis 3 commcomm^un 

50FDMan»t^nix^**Sr*tt©-ei!>5, 
roHJ60JgfficOOFDM«W3£«tt. S 12ltf*2<0 

©JBffi-ett, :7^A^[e]&&3 4, 3 5 SraMtaie& 3 3 ^ 
t@Ha(H]J&3 6, 3 7 fc<OM(C»jRi-*«fiEt?fc5«>^«t 
tt, ^<omM<DM1&-?\*m 1 8 t^iTJ: 5 t-SE^iSE 
mitt 3 1 £t@l»[Hlg&3 6, 3 7<Dmz7 4/lo#m&4 
1, 4 2Sr»«i-S«rfEi:ftoTV^S 0 
[0 12 7] ± 1 &7^/U?\b}$&4 1 ttfflfi60^>f 
»3 4 fcRfltefc-cfctK B4*;fc«:iai 3K*fJ: 5* 
*W6£U H5*fcH:|81 4(^1-4 ^ftWttSr^S 



0»3 5 kH«/£-C*>9, 8 6*fcH:B 1 Sfc^-TJ: 5 

[0 12 8] <au ^oawtolfr^ :7>f/Wia»<D« 

(-*$tt£3I^[§JI&3 3©il3EWFHl3W, ^V^^/^M 
fid»e>:7>f/Wig|»3 4, 3 5<D8^j^FH£r3lV^t> 

K3 30®M^raf4^VV^/vWraS(c^^/W^[lJg& 
4 1, 4 2©*31ffi^raSr*P*.fc 1 b©i:i-S^KdS*> 

[0 12 9] lXtWB 2 ©lfel6«D»tt 

tmc-cs>?>fcJ6, 0 1 8 -mm 1 1 n— t®fr\£fm—n 

[0130] 119 4 ©JttfcoaHfcfcJJSt* 

^ <Dmm<^mm<DOFT>Mm.m^utt. m 1 ©ni6©?£ 

flg i 3 ©^©^©^©^-a-fc-fr-Cfo ►»« 11 
(C*5(t^7-f/U^[iJgS3 4, 3 1 8{£*Sft£:7 

JjV?m&4 1, 4 2*IW$K:^-^.5«j«i:fcoTV* 
5 C 7^/Wls]B&3 4, 4 111 WftvfcllU 

ifclil 1 3 fc^-r«fiKt?» 1 5 iSTUil 1 4 Id^-T** 
14Sr*-r^o 7j/U?WlS&3 5, 4 214, l^-f 

ttfc06-*fcH:EIl 5^-f«A£t?» 17 Sfctell 6 

[0 13 1] r©«rit©«£\ 7^/W^(h]BS3 4, 3 
5, 4 1, 4 2 0D«-W51iiNFM^-CI^C-t?*)5r kit* 

[0132] *©*&©*&*»* 1 .rt^is 2 (omm<omm 
tmc-efes/cit>, ei 1 9 -mi 1 k m— sc^tcm— 43 

[0 13 3] 12 0tt4&9]©ft5©£tt©H?ttlc:i3t* 
50FDM«a»fO^P s'^^Sr^-f-tcD-efcSo 
r©«S©»MlOOFDM«WK«H:, K%ttttl§IIS3 

fi«»tt**r*-S 7-f^B»4 3, 4 4 (Cii LTtBSS 
IHI8S3 6, 3 7te«»^-5— *, a8ia»4 5, 4 6-C 
«T38lW4(^X)nA4i3©ttmiljEbr4BB6lHlK3 6, 

3 7 (cffcjj&i- 5 «£ 5l-bfct©-CfcSo 
[0 1 3 4] _biE7^/l'*[H]184 3, 4 414, 14 tl 



25 

T, 05 t07{C^1-#ttfc5W*0l 4ifl 6{C* 

3,44 ws¥SMNfHii#fl:i-5^5tt^ < , SjffiiiiiS 

4 5, 4 6 [*V^ttt.^v'>-^fflraSffl^<DSffi^f 
[0 13 5] ^<DteO#^»BlS.^2©^3g©^ 

ti^c-efc^fcfe. in 2 ostein 1 tm— n 
^$r#L-c*u mm?£Wiw\imm-rz> 0 01© 

[0 13 6] @ 2 1 ti*5IBJ^6©|imc>^ffl(C*3(t 

r<DHJS©^»OFDM«^««, u£2£&$£HII&3 

«*S#'l4Sr*-t-57^/v^lHl^4 3, 4 4^iib, £ 
(CjI2£[h1E&4 5, 4 6 -eW^ft^^^WWgffi^^^ra 
®ffibTffl|fllH]i&3 6, 3 7lZ.fe1fctZ>-33, \&&&m 
UBS 3 1 A^a*$tvS«*^M-^Srii:^(Cffiil||ll 

[0 1 3 7] ±|E7^/V^lHlg&4 3, 4 4te, 04i0 
6 l-^-r«^fcSVN«|gI 1 3 t M 1 5 [c^lrffiFfc t L 
HI 5 t07{£^43H4fc3VM3:01 4 i0 1 6lz.7jk 

3, 4 4ttl^^k^cr5/^oS¥31M^M4Sr*i-S^ 

«®i@]gS4 5, 4 6\-i.^ti^thm^»^mm^ 

[0138] *0>te©«J«H:J& 1 .8.150 2 <D3lifeW»«l 

tiRic-efc^fcfe, E12 tm— m 

hjscd^oo f DMi«B t m vmm\z.m^^xWi 
[0139] fsea. ^i75Mm6©3lifeco^(c*3v^, 

7wyV^|H]SS3 4, 3 5, 4 1, 4 2, 4 3, 4 4©i 
/£0!l£2iIt)^Lfc;$s. *^^©OFDM«iStttt> 

Lfcft-^SrfflV>T2o(Otal8^<^ WV&5fc£>.5r tt-J; 
or, tfe^il^ftijfflm-^ t ^ a ^ ^i£$:aii«fi-i§- 1 

[0 14 0] 

l&W<Z>$hM] &.±<D£?tt&WI,zi:tU^ OFDM 
r t 50F DM«^g«rS#fe-r -5 i £ 



(14) 4WP9-3 2 1 7 3 3 
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[0ffi©ffi¥^^] 

[Hll] fr&W<Z>mi ©*JS<0^(C*3{t-5OFDM 
iPSfoi^^^t/o s/^lHlB&lll-CfcSo 

[i2] 01 cD^J£©^(c*5CJ-Sil:^«l^lHlS&»J: 
#l$&«J5fc * s^HIB&0-T?;fc5 o 

[si 3 ] 01 (Dnn(oMnK&rtzw.&m&m'&<r>m 

[04] %\<Dnm<owm^ttz>%i\(n-7j>\<?m 
[0 5] mA\z.^-tWii<D7^;v?m'&<Dmmk-m. 

iH#14Sr^-t-#tt0t?fc^c 
[06] 01<D|IJSO3#fig{c*5H-Sif2O7^/w^[Hl 

[0 7] 0 6{^-r02O7^/u^lUgScDjl^-M 

*b#14 £^1-*H40 t? s „ 

[0 8 ] 01 OjlJSO^('*51tStBia[HllS(D^6<] 
y * 0880"? 

[0 9] ^KD^JE^fig^itS^fBSIilSSOffi©* 
20 #:6t)^«^^-f^'i3s'^lH]K0-e*)?. <> 

[010] $&\<nmfa(DMm\z&ttz>W)Vi?m&*m.w 
$ >-^0-efcSo 

[011] 01 ©HJfe<o^ffi{c:*5{t5^iS»JWlH)eS 

[01 2] 01O5life(D^(^*3[tSv-^^/l'^^ 5 

[013] *&m<Dm2<DmM<oj&mizwfz>mi<o 

-So 

[0151 ^2 0^JS<^^^*5tt^^2<0^^/V^ 

[Ell 61 SI 5K*"r»2©7>f^^|Hll»<©«jft» 
[HI 7] 2(D^(D^tt(^j3^^AttSm«lilK 

40 [0181 &&M<0$g 3 <D&M<Dffiffiz.tSftZ> OF I> 

[01 91 *»ia«>*4^Jll<0?B«|^*5ttSOFD 

[0201 ^w<Dm5<omm<DMmtz.tetfz>oFr> 

[02 11 *«M<0*6(0||«60»ffifc*3(tSOFD 
[0221 2Mi«ffll©0 F DMaEW3fiS<Da*6<}*« 

fi6Sr*"r^n^^iai»ia"c«>So 

50 [0231 022 (-^-TO F DMSW««©»f^KM 
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[i24i &mmw<Do f DManstos*tt4i 

[H26] ^/Vi^^^/K S*-»^Srfflv^i*tctt 
[«F#«>ttW] 

Bk l 3-K*a«Iil», 15- 
iS^«ISlHjf& > 1 6-A&B%JSIiU& 17-#-Kira 
^tn^ 1 8-7-ya::**ia», 2 1 -K^SEIhI 

^Mj£iai», 2 4-3^^w--v3^«fiaK. 25 
xx vpnmmmmk, 2 6 -^^^*jwiu 

2 7»^ny^»4ia», 3 1-»E**«ia», 3 
2-7-y^«|[II^ 3 3 4-fpl© 

7^/W^(Hie&, 3 5-^2<D7^/P^lHlK. 3 6-11 
<DfBHIiH& 3 7-#2<D*lMI§I». 3 8-MM« 
3 9-^n>7^», 4 0-^;^^^ 
>-^*J3£lHl», 311-BPF, 3 12, 3 13-if* 
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■as 1 20 m&§ 



, 3 1 4-ffi«w8»ai», 3 1 5-#«i§wk 31 

317-LPF, 3 18, 3 19-A/Dit0 
BS* 3 4 1, 3 4 2—5fjgEII», 343, 344, 34 
5-«*g«k 3 4 6, 3 4 7-iPWlU^ 34 11- 

mm^m. 3412 »-«»ihii». 351, 352 -mm 
353, 354, 3 5 5-«scigj», 356, 3 

5 7 -iP^HI^ 3511, 3512 -affiElK, 3 5 
13, 3 5 1 4-»«SHgj». 35 15-JB», 3 6 
3 6 2-Jft£lS»* 3 6 3->7M/i? 
3 6 4-JPJHaK, 3 6 6-»«WiaBk 3 6 7- 
ffittSIMK 3 8 1, 3 8 2-fitfflA»JHa*, 3 8 3- 
M&mt6. 3 8 4-/^7^/^, 3 8 5-D/A^ 
&(slJ& 3 8 6-«I(HK, 3 8 7-/^7^^, 

3 8 8-D/AaEJftEIK, 4 0 1^4 0 4-S*0», 

4 0 5 - 4 0 7 -APjUM]^ 4 0 8-f^[U^ 409 
— *^n^tftWlHlll6, 40 10-a^^, 40 1 
1-y-MH^ 38 11-*«, 38 12-fS 
EIJ& 38 13-«»m^ 38 14-;w/7>f 

38 15-D/AMIS, 3 8 16-jft«BSR 
38 17-/^7^;^, 3 8 18-D/At 
IfeSIKk 4 1, 4 2, 4 3, 4 4-7^^0K, 4 
5, 46 — 
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[06] 
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